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Abstract

Accumulation of gene expression data in public domain has raised the
opportunity to discover new facts by re-analyzing existing experiments. Co-
expression over many gene expression datasets has been proven useful in
many areas of molecular biology and bioinformatics, such as network
reconstruction and gene function prediction.
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MEM query goes over hundreds of gene expression datasets from
ArrayExpress covering wide spectrum of biological conditions from stem
cells to different diseases and cancer. The essence of MEM is a novel rank
aggregation method that combines similarity searches across individual
data sets into a global ordering by selecting automatically the appropriate
experiments and assigning a combined p-value for the significance of the
similarity across all data.

BIIT Group Tools : g:Profiler | KEGGanim | GraphWeb | VisHIC | MEM | URLMap

!. MEM - Multi Experiment Matrix

Enter gene ID(s) nanog (for example: Jun, 203325 s _at, ENSG00000204531, ...)

.
1 NANOG 1.1 o 1429388_AT (NANOG) Homeobox protein NANOG (Homeobox transcription factor Nanog)(Early embryo specific expression NK-type homeobox protein)(ES cell-associated protein 4)

Select collection ! Affymetrix GeneChip® Mouse Genome 430 2.0 [Mouse430_2] (487 datasets) = I ' Mouse = I

Submit query

Options: Similarity Output Gene filters Dataset filters X
Distance measure : | pearson - Pearson correlation distance : I
Rank aggregation method : | Use betaMEM method to get p-value for selected ranks TI
Set score threshold . inf

By default MEM displays most similar genes to QUERY, to invert this action check: — (and most distant genes will be

| Help | Intro |

Method

Query gene by user

query gene

In each dataset genes are sorted according to a

v The distance measure used in this step can
be arbitrary
The results are converted into ranks

v Overall we get a rank matrix and for each

gene we end up a rank vector over all

v We expect two different distributions from

- uniform if there is no connection between genes (e.g.
ooanisa  mpoet) ibrerentistion C OI I 3 g en ) S 6 2 50t h ne | g h b ou r)

skewed towards O if genes are co-expressed (e.q.
Collagen’s 5th neighbour)

Ranks are aggregated into p-values

p-value measures deviation from

uniform distribution. More small ranks leads

Example of Collagen
To illustrate the rank aggregation method
behind MEM query we used Collagen
alpha-1(V) chain Precursor(COL5A1) as
an example. The rank distribution and

dynamics of p-value are depicted on the
graph for fifth and 6250th result in MEM
guery. For each gene we have a rank
vector over all datasets.

v Ranks are sorted and for each rank

a p-value is calculated to measure
how skewed towards the O it is.

v Minima of the p-values is presented
as MEM score.

shown).
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Data

From ArrayExpress database we have downloaded all AffyMetrix
GeneChip® gene expression datasets with raw data available.
* Datasets are grouped by platform which makes features of different

experiments easy to compare

* Many popular platforms have hundreds of different experiments with

wide spectrum of conditions

Conclusion

We have developed a tool for finding co-expressed genes over many
public gene expression datasets. The tool has many possible applications,
such as gene function prediction or network reconstruction. The search is
powered by a novel rank aggregation algorithm. User interface is highly
interactive and provides additional information about the query and the

results.



